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(57) Abstract: It is intended to provide 
a novel dry powder inhalation system for 
transpulmonary administration which is suitable 
for transpulmonary administration. This novel 
dry powder inhalation system for transpulmonary 
administration comprises : (1) a container having 
a freeze-dried composition for transpulmonary 
administration which is prepared by freeze-drying 
a liquid composition containing a component 
in an undissolved state and has the following 
properties (i) to (iii): (i) being in the form of a 
non-powdery cake; (ii) having a disintegration 
index of 0.05 or more; and (iii) upon an air impact 
of an air speed of at least 1 m/sec and an air flow 
rate of at least 17 ml/sec, being disintegrated into 
fine particles having an average particle diameter 
(an aerodynamic particle diameter) of 10 (lm 
or less or an effective particle rate of 10% or 
more; combined with (2) a means of applying 
the above-described air impact to the freeze-dried 
composition in the above-described container, and 
a means of discharging the powdery freeze-dried 
composition having been disintegrated into fine 
particles. 
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301 Sfctt 302 ©»mT/K X^^T«Mi»^^> 

c:i:ftw»fc-r*«»a 201 \zm t <Dmm*mmm^m\<Dmm>mo 

219. rAW^tbT (3) W*tAT/HX©$dB|Sn^llS 
309 ©»mr/HX^V^T^m«&W <fcT* H t £4» 

25 218 ^|B^©^|i^^^«^J^^^' 

220. (1) mm*K?MX*> (3) *leW»ft«HW301 *>«* 

100ml T?*StB»9t218 ^f2«feOW^ffl^^*^^^^ 
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221. «tAr/KX5) (3) mzmmznzimm m owmm 

218 \zmmomm&*mwm*m\<»mm&o 
5 222. u^^^^^^^ m ^^ mvxmmn ^ TIE<D 



15 



20 



en) o. o5~i. 5omm(Dmmmm*^-tz>> tr* 

(iii) 1-3 0 Om/sec (7)«5ffl^^M^^l 7ml/sec~ 1 5L/sec <D 

^metifi i o %&-t<DfflM?T-t-rz> z\t*^&, mmm 201 ictB^©»^#ffl 

223. sggfcjR&s n^^^m^ti^ 1 @«-»©^^&*rr * 

224. 1~25 Om/sec T$>&> ttW* 222 

225. £^t*^2 0ml/sec~ 1 OL/sec T&&> ttft* 222 lCf3«fc<D«m 

25 (3) imm^w^rMT, 
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^30 W 

io <D©#Wtt. «di »fcW*^WW«^ fc± »^^ 

o%%makzpm<£*i 7n/sec 

SMW^^XCS. TIB (a) IiH^W»^t 
mxt ( b ) * g3®AM©^^*^A^AM xtf^sns. 
20 (a) tMMxAMX : Active powder inhaler 

( a - 1 ) ^^#^*^^#^n^^#m^ti^m^bb> ®A 
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( a - 2) WBffi«E»ftW^iWl?*^^ fc«:tti# 

^*n-^©^SWrtfcflS3&U |«E«^ftHC!WZ^*W^«« 

««A«*5^*n*:!ifc««itfc-r« (a-i) ra*©w«&*ift 

( a - 3 ) -*0^fc«rta«5K««WR^ WSHH WWafcUfc - * 
JtfE (a-1) Xtt (a- 2) iCfB^^^^AxmXo 
10 (b) gEMr/KX : Passive powder inhaler 

(b - 1 ) ^mmzm^mx^^nr^wmnmrnm^mi^^ » 

20 -YXo 

(b - 2) «E#©-E©KXfc.fcoT, ttiie?^^«tJ©^^»i 
icib^©^;»*^Axam.Xo 

(b - 3 ) ^©tr^^iaiB^BI^WWIB^^AfiSt^^^l-fe 
25 #iittT3 (b-D Xtt (b-2) ^fBm©^»^®A^^^- 

^5a«ftiM-6» warn**** waww* 
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^32 W 

HWfc Xytt* Hftft (Hftit), iE^ft GE&H). <Aft«K Aft 

15 e (AftflO (*ft» £ 

bT, 0.2-50ml, jSP*b<«0. 2-2 5ml, J:W*b<»l~15 
(f>2~100mm, Sf * b < » * 2 ~75mm, J;D»Sb<» * 2-50mmOt>© 

20 s^a-r^Ji^*^*^^- 

^^€>^rt^wr^^^i^^^»^ urns-* 

Sbv^o J;D»Sb<tt¥<fM$fc£* (10^1) ©^Jfcfl-SSt*?**. 
Irtft, It3 0mgOT, ffSL<B2 0mgKT, i0^b<«l OmgPi 
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»fc«R3n&V>. kMU 0!RX«fl««**M* 5 ~ 3 0 0 L/#, £ D 

ffii:ttio~2ooL/^»*. *fc, mmnwmmKrtw 

5 1B©S»0*H« , 5-'1 0 0ml, JfSKttl 0~5 0ml tWfe 

T*f£b<te2 5 0in/sec ©a«ttl:ioT4W«* *D»Sb<»2 0 
0 m/sec ©2SSU*fc<fc o T£C » «fc 0 2 6 U < tt 1 5 0 m/sec <Z>£ 
15 |||ll«k-3T4i;5ilt^. 

WL«1~3 0 Om/sec, 1-2 5 Om/sec, 2-2 5 Om/sec, 5-2 5 Om/sec, 
5~2 0 0m/sec, 10~2 0 0m/sec, 1 0- 1 5 Om/sec ©*Hfc**3«* 

mm\zm^n\z%m^ntcwm.mmm &-*vt<»wmMmm •. bit r* 
3 «©Mfca»**At* ***©WifiBn!«* z.t\z&v, 
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" W 

£^(cm/sec) = ^*Onl=cmVsec) ■*■ Sfe»»Xl«©KH«(crf) 
5 *»W«B» 3 (DTL^ <f> 1 • 2mm, W®?Li * 1 . 8m. 

tfStt (0.06 x 0.06 x3. 14=0. 0113cm 2 ) 3540cm/sec fcftS. ^£ 
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*Zimm (cm/sec) -gftfltS (ml=cmVsec) v^AWHOM «> 

JM*Wfc». H-Py/« (European Pharmacopoeia, Third Edition 
Supplement 2001, pll3-115) «»3nWS«« Apparatus A) WW 
>fcf>^-(TwinImpinger):Copleym UK) <DXU-hMVm**tSto 
A^^SSISn Flow Meter (K0FL0C DPM-3) £fflV>T£^ATOl 

wu*. &m*m*i 7 mmtt <f> 1.99mm, «i«D»©?Lffft *i.99mfc 

^tr^nfcga^A^^^Ax/K XfcfcWT. Flow Meter (K0FL0C DPM-3) 
Sffl^Tit$nfc^iA^l 7 CiSn5S^W 17.7L/min »t>. 



10 
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x 0.0995 x 3.14=0.0311cm 2 ) Tjas^fc*^*^^* 5 
(9486cm/sec, 95m/sec)o 

5 1 7ml/sec II fflft(Dl»fcbT, »*b<tt^ 

fc<fc*>2 0ml/sec, *?>»*b<»*&< 2 5ml/sec TTfc*. 
«®±Ri:bTWu fcfcWSn&V^ 0j*i29 0 OL/min 
Tf**. ^*±»fcbT»*U<*415L/ S ec, ±D»Sb<ttl OL/sec, * 
6 |C»*b<W:5iysec,S6K:J:Dff*b<tt4L/sec, W:#£b<tt3L/sec 

7 m l/sec~l 5L/sec, 2 Oml/sec~ 1 OL/sec, 2 Oml/sec~ 5L/sec, 2 0 ml/sec 
~4L/sec, 2 0ml/sec~3L/sec, 2 5 ml/sec- 3L/sec 

15 *£««>M«fcbT, »JT#M^^A»b<^» 

***mfcmnGMB& 

T?»SbVi«BHJW(aKrr*^ wc«3n&v»*«, its 0 0 . 3~ l Om 

20 *?£b<»0. 5~5mm, «fc"t>#Sb<ttO. 8~5mm, 36fc#Sb<ttl 

300. mmz^B^mx^mnr^nmm^m^^omm^mtL^ 
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301. ^mzm^mx^mnm^mm.m^wm'^ #*>wt 

302. ^^^»^^^$nfc^^m^&»»^^^ ^ n 

303. HtfiB^rt^ni^^^^^^^^ T ^ swaa«s<awi^«no^? 

304. «nBe«^©»o | itttK:j:t>T, mfB^^m^^wm^ 



20 
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305. ^(D^zmt^mm^msmmmmm^m^nx^mm 

306. mM(D-uom.x\z^x. mmmmmmmm^^xwrn 

307. m&o®.x\z^x, mammmRmtmm^ io^°> 
frmmznz \z®i&htz.z\ tz®WLt*?z>nmm 302 izmmomm^m 

10 308. ^0§m\zmmm^\mmsm^^mmxMmm^nx^mm 
309. &mm*%.ttz> z: £\z^xmt?it?z>im*<D>r- 

^©p^^tBif^ tt\**mritibomm»* mmmi$*&fc?z>®ft 
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310. m&^zsywznmzBfc-zn, w^>^<ofm\^mm\ni» 

309 ^mmomfm^mfomm^^/^ 
15 3ii. twEA*5»*aau Mtt)v?-mrmvt&m\zmmzm(D&hA 

fctatBffibAtia©^^^^^ 
20 Wfcfc#fcHu Htif3^;v^-^^Mia#i-^^^$i±^mwBa^§#^> J. 



25 



(4) ^J3«-^ffl^»*®:A->A^A 



WO 2004/054555 ^ P^JP2003/015931 

" 39 • 

mwmmw*w%m (©a»#) mmmzmv^mmx^^m-m 

(i) #ffr^<D^-^^S£*r^ 
io 00 ^^ic^o. 0 5^fe^ ms 

(iii)'>&<£*>lm/sec ©^I^>fe<t!)l 7ml/sec ©2!^* 

15 mmm^^n^mou^ms^omm^m^-o^x^ mm® a) mz 

^mnxwB^mm^nxm^mzu^nx^ 

sfc^m, 2-3 n ttm * b 

20 j:o#*b<wjiMfiai:« (lm^fi) 

StlfcV^ If3 0mgl^T, *F*L<tt2 0mgOT, ±D»Sb<lilO 



~ „ PCT/JP2003/015931 
WO 2004/054555 

10 T&£&©T&5o 

*I^^ / >^< tfe lm/sec ©a«afiEfttf^fc< 1 7 ml/sec ©£«««* 

^W&spJ^SC^S (mass median aerodynamic diameter, MMAD) ffil 0^^D> 

20 n^Z.^mzm^^t(DX^^mnm^m^ (Fine Particle Fraction) £U 
TWU 10%^±, ffSb<tt2 0%fiU:, *t)»*b<l42 5X£U:, £e>ic 
ff*l/<B3 0XRh Wc#*b<»3 5 %^£*WT* 

401. (1) @B^^$:^^^^W^^^^ bTpm$n ^ a ° 



WO 2004/054555 



41 
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(i) ^5fe©fr— ^^HBS^rf** 

(ii) |W0. 0 5£Ui"C*5, Rtf 

(iii) />fc<£*>lin/sec ©ffi««aafel^tt< fct> 1 7 ml/sec O^ffitt 

403. KAttfc, JOBMiJdB^/M X fc^SnTHI^^ 
15 31 401 IdB^CD^i^^ffl^^^Av'XxAo 

404. m^mumommmm^o . 05-1. 5©«hic**. tw« 

405. (i i d fcwrr*^®«»« s ^^< fc *> 2 111/860 ®&axRxM>te 

< th 1 7ml/sec ^mA^^mz^X^^<D^Wm 401 

406. (iii)K:iaKfr*S»©«WJl'-3 0 Om/sec ©«Hfc**ft»5W 
MWi<fc*l 7 ml/sec ©M^t5^:^T4W^T^ 

407. (i i i) \Zim?%&mmmtf'Ptz < t *> l m/sec ©fflMWERr^^ 
25 < 2 Oml/sec O^*^T^^^«toT^C^%>©Tfe§^401 

408. (iii)lCf2ifeT^^©®» t/ >^< tsb lm/sec ^^smSSSSRXSl 7 
ml/sec~l 5L/sec ©ttHfc**3HKS«««**ffi«K:J;oT^i;*t>©T?* 
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409. m&msamfl> *z%<omm*%ft% z\uz^x^mm-m^ 5 ^ 

410. Lxm^mm^tshox^, nmm 

411. m^mmmsmmmthxmBnm^muEon^mm^ 

412. ^|^tUTW*^KWbfcWW 

tt txD-eftsttfii&s 401 \zum,(Dmm*mnmm^A^^o 

10 413. ^^^mW^^^t^^^^^^ MrJ ^ UfctVXTSL 

414. ^^i^^i^^^^e^^^ 0 ^^^^ ^ 

415. ^^^^a^^W^^^UT<£^»l, Stt* fc. 

416. ms 

417. ^^m^j^7K«m^ti^^^^ 401 fctm.vmm^m 

418. rmx^LT 

i) mmz^n^mxM^nr^mmm^m^mL^itv. w&n&affc? 
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™ 43 ™ 

mz^m^mt^b o^mm^m t mzmtmrnmrnzmmir * □ t & 

IB*., 

tm&mmt&m^ mm^m&^mz^xm^mm^^mcx 
io ii) ^Bmz^^m^m^ntcw^^mim^mL^v, #&n&* 

miz^xm^mmmmmm^wm-^x. #&nfc*»ftiWBMR» 

20 Ao 

419. 5W*£bT 

25 snaa&^ot^^ * 
mm^n\zmx^tz.^<D^mMxm^^^^>^^ 
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15 ®Af/KX^^« 418 ^fB«©^fl^^^«*^A5/X7-A. 

420. (1) @B^^^#^^^^^^^^^ bT ^ $n ^ ^ 

(i) ^*©^*«#***rr** 

(ii) 0. 0 5-1. 5©ttH®*«Bftfc*i"** ^ 

20 (iii) 1~3 0 Om/sec ©«HK1**«SWR^1 7ml/sec~l 5L/sec 

(2) ±m^\HommMmmm\z±m(D^mmm^^ - 
25 KTjmeHtzwtf^^ 

421. *we«M«*Mbfc«^ i Htft#*©«««»*«rr**« 
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422. Q&matffi 1-25 Om/sec MHtfl 420 KlfB*®fflftftMtt 

423. ffiMW2 Oml/sec~ 1 OL/sec Stfffl 420 £fB«<£>Mii£ 

(5) mm^te 

10 t^^»^l:lt5o (4) *fc^T»3fii- 

15 ^?>. 

501. iB^^^#^w^^a^^^^ UTiim$n?> ^ TIB(D# 

(i) *|»Oir--^rW«i**T*. 
20 (ii) JJMMfflfcPO. 0 5£UT?»^ Rtf 

(iii)'>&<£fclm/sec o3g&a^tf^fc<£*>l 7 ml/sec 

25 OT^tf 1 o ^ * D >OT*fct»^Hfl^ 1 0 XfiUfc^S £5 

502. ^^a^wuiii^fio^^^w-r^^^TS^, tt&s 

501 fo&faom&ti&ttfe* 
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503. w^wm^m^mmmzim^nx^, wm-i^ntcnm^ #s 
5 504. imvmmjmottimmifi o . o 5 - 1 . 5 * , 

503 lC|5^CD^«^^o 

505. (iii) KlIBJiaW*^©***^ < 2m/sec <OtBXSESBkXPPi^ 
< t*> 1 7 ml/sec <D&mm*tt%^"&^^%%<DX&%Mmm 503 

10 506. (iii)^IB«cT^^©W* t l~3 0 Oin/sec ©10Bfc*<52«a* 
RIfc»fc<fc*> 17 ml/sec ©MMtt5^:J:oT^U5fe©t*5 

fiffl£9 503 KIIEJIRO WNft^^*. 

507. (i i i) izmim-ZQ^mm^Pfc < t. *> l m/sec 03H53SftRt^fe 

15 fcfE*fc©M^^&o 

508. (i i i) fctaurr sssaoww^fr < £ *> 1 n/ 860 ©^ssttRtf i 7 

ml/sec~l 5L/sec ©«Hfc**3»^&^*^fc*^£ u * feOT ^ 
*>W&A 503 fcWB«<D^fl«^^o 

509. ^^m^^^^tl-^^^^^^ 075 ^^^ 
20 503 tC|B«t©^B«^?*o 

510. mmammsmmmt vxm&nm^mmmom^mm^t* 

511. mmmmmsifi* m^mt^xtm^m^^^^i^mv^ 
t$*b<Dx&z>-mmm 503 \ztm.(Dmsm^^o 

25 512. ^^m^l/^W^^tbT^^^tl, 3Kfl^ jfl#fcUC75 

513. ^mmmm^Ji^tvxm&nm^mmmo^^mm, ms 

fc, fM#:tLTT^ym, bU^^F, Rl«»fc 
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514. ^^m^^^J^^bT^^mtl, ifttffc. S#tUT«< 

515. mmm^mm^mtvx^Bmm^mmmon^mm, ms 
\z, mwtvxmmr^ym, a*tt^^PRtw*ttbu^^^& 

516. ^^m«i^^«^^^>> 503 ttrnvam** 

517. Wtfcf©* 5 S * n 2 0 %^±<D« : ? 
15 ?£o 

518. r/HXi:UT (3) ^^P^AxA-fXCD^lClB^tl^^^ 301 
X»302 «f*KAT/KX^V^II^ 503 fc«©»HM2rtfe. 

519. xmxtbT o) ^m^xy'/u 7,(Dm\zmm^n^>mmmm 
©^wiAfAMxsffl^siM sis fc«(o«wa^*ia5. 

20 520. mzmkwm^ u^m^mm^mx^tsmm^w^Mhx 

(i) ^fi&^oer-^^tlSW^S, 

(ii) 0. 0 5-1. 5 0*H©««»***-** R# 

(iii) 1-3 0 Om/sec ©«Hfc**£»Mefttf 1 7 ml/sec- 1 5L/sec <D|g 
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^ w 

521. ^»1~2 5 Om/sec-efe§^^520^|B«<D»^#^o 

522. gffitt* 2 0ml/sec~ 1 OL/sec ttSHl 520 fclfBtifc<D«& 
5 #^^o 

(6) ^^mfiKtlCO^A^^^W^^^^ 

io 601. ia^^^#^w^^^^^^^ UT ^ M$n ^^ TtB# ' ,4: 
en) o. 0 5BU©««fflRft*rr*' 

(iii)'>fc<£:*>lm/sec (D^«m^>>^<a:fel 7 ml/sec ©SWOI* 
15 »»f'J^ 1 0 %&±©1»*£f 

602. ^^WWUIlI^*OW»^^^t-^>t>OTfe^, ttBfl 

601 \ztm,om£nm&j&womm&^<»@.%° 
20 603. ^^^i^^^^fc^^^^^^ ^^snfctt*** « 

25 604. aasftjwa^owa^^o. 05-1. 5 w*ffl 

603 ^|5^0^^IBJ^tl©^«^^^«' 

605. ittfiiKlA^ 2m/sec ©atfBtt»t*3«k< t*> 1 7 

ml/sec ^I^^l0fi^^^tl;J;ot> w* 1 0 
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^ 603 iciaa©^^^^®^^^^^ 0 

606. S«»aWBriM^. 1^30 Om/sec ©«HK:**S«5fiKR^>^< 
1 7ml/sec 

607. mmmam^ t^iwsec ©»^< 2 0 

ml/sec ^^*§«-§^^^^^^>-^^^^ T ^ 0 
^ 603 

10 608. ftttttftlMtttf. ^ lm/sec 7ml/sec~ 1 

5L/sec cDmm\z.^^mm^t^^<Dmm^n^t\z^x. w 

609. »WW aWWW^^T, »W55 

15 ^n>KT*fcW««ttT««W 

603 ^|B«0^^m^tl©^H«#^©^- 

610. 

603 icfam^^^^^^^^^ 0 ^ 0 
en. 

612. mtmmmam*. 

tftmi 603 ^fHmo^wm^©«^^©^fflo 

613. ^^fi^^^I^<tbT^^?^tJ> tttffc. SfrfcLTTS 
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615. ^^^m^^^^^^^s^^, ms\z, 

616. ^^m^^^j^^^^^e^^^ 0 ^^^' 
io 617. ^^m^i^x^m^^fe^^^ 603 

618. 5r/Vf X i bT ( 3 ) X©*fcfB*3n*«** 301 

Xtt 302 Ol6«a»*!RXxm^*ffl^S, ft** 603 lc|WO«*S««Ma^* 

15 619. T/K 7ttT(3) WMBSWX^/M *©#fc«*3ft**** 309 

owmrAM^^v^ii^ eis tcia*(D^^m^io»^# 
620. m8ttttMHii^ ia^^^#^^"^^«^^^^ bT 
20 (i) 

(ii) H/m&k&O. 0 5-1. 5©f5fflfc*S- 

(iii) 1-3 0 Om/sec (D«6HlC**a^QSKR^l 7ml/sec~l 5L/sec(D 

tH$g 603 \zum<omBwmma<ommi^<omMo 

621. 1~25 Om/sec lltfl 620 fc|Btt®a«We*«& 
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622. gffffWS 2 Oml/sec~ 1 OL/sec MSB 620 fc!3*©**8fc 

5 (7) ^fcJ:^^t^^ffl^^^^^<Dfe^(D^^m^©^ 

701. MA\z&%mm*mmmmm\omm<Drcib<D. ruvmtmm 

10 J&t)©^ffl : 

(i DWO^Wi^^ 1 ^ 

(iii) O. 0 5£U©M*S****"** 

(iv) '>&< fc*> ln/sec ©3BGttfttfcfr&< M> 1 7 ml/sec ©£$Mtt 
20 701 ^|B«05K«glS^ffi^©^o 

703. m£&mmw<D®m%wo. os-i. 5©«bbbki*s, iw« 

704. ^^^m^tf^ *fc< tfe 2m/sec 0^MR^< ^ 1 7 
ml/sec o^m6S«W)W«W"CJ;oT, 0 

91 701 ^IBm©«^ffl^^^®^^ fe ^®^^ m ^^^° 

705. 1~30 Om/sec ®«HKl**^SaflBfctP>»:< 
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706. 8BS««M«W«^ '>fc < t *> 1 m/sec ©SfSSORtf^fc < 4: fc 2 0 
ml/sec o^m*MOW«W" fc ^ WSfftttfl 0 

a 701 ^tH«fe(D»^ffl^»*w^Mofefe(D^^m^^)©^o 

707. mftjKBMl^ lm/sec 1 7ml/sec~ 1 
5L/sec ©*Bafc*«ffl^»*^*^©«»*SW-S^fcfc<koT, W 

IO^p >KT*fc*3*«afiP«^ 1 0 XfiU^WfPKitt* h<D 

io t&s, «mt 701 Kmmomm^mmm^m^mmcor^ow^wm 

15 709. ^^^^»^tbT{£^^^fe^§.B^ 

701 ^m<D^«#ffl^»*i^J^^^^*®^^^^^ fflo 
710. mmmm^mmmmtvxm^nm^mmm^m^mm^ 

20 7u. wmmmma^ ^tuTWs^fcW^ww 



25 



712. ^^m^^^^i i/tte£*aak bTr - 

713. ^^a^^^^bT^e^^m^^^^^>^ 
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714. ^^^i«WW«^^UTi£^?^, m^tbT07K 

715. ^«Wi^^Tieii^OfiM* Mtf 

10 716. ^^^^^7K»m«^fe^B#^701^fBm(Z)^«-¥ffl^ 
717. W^ffl^W^^J^i^^W^^ 5 5 V n >^Tt:&£ 

15 718. ^^Mti^^^^^^^^^^ «jffft:*nfc»**s, a 



20 7i9. r/HxtbT, (3) (^ftxfmxcitEtsn**!!!® 

301 Xtt 302 ©©IWAT/KX^iV^li^ 718 Kl|B«©»Hft#ffl« 

720. TVVf^fcbT, (3) ftJITO^^^/UXO^fclBJK^n***^ 
309 C«W9*«XT/^^ftffl^*«i« 719 K^ffl^^**^ 11 

721. TfB(D#ft^t-^^^^^^^ v ^^ mmm 701 fc^®^ 
(i i) ^»5lc©er-^«^!BS^rr*, 
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10 



15 
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(uDHHttHfetfo. o5~i. 5(Dfm\z&%. ms 

(iv) 1-3 0 Om/sec <D«Hfc**ffl«MEft^l 7ml/sec~l 5L/sec <DiBH 

722. ffiffaftK** 1~25 Om/sec TfcS, WW* 721 fcW©«Wt»*»* 

723. 2 Oml/sec- 1 OL/sec "C**, ttft« 721 



20 wj^^n^fe®^^. 

mmx^^^m-m^ (Fine Particles Fraction (%)) »TIB©^^o 

25 <fflttBfc©*ffi> 

OSSaCT»*lC 1.0ml #ITU 21*1* Automatic Lab-Mixer NS-8(Pasolina 
*t«> £fflV>T 3000rpmT^J 10 «MBW*W*. *tenfc»****** lmm, « 
« lOmm O UV (A* GLC -fe >^-» KttXU 3tt*fc»**» 0M40. 
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• 55 • 

<^^$& : ?i I J'n (Fi ne Particles Fraction) <DW\ft> 

mm vttmm^mmmm * l - 

3-n*;/1W* (European Pharmacopoeia, Third Edition Supplement 2001, 
P113-U5) tBtantWWA (Apparatus A) <*M X (Twin 
impinger) : Copley ««. UK) WflMWrt"*. ««® Stage 1 * Stage2 

fcjaUt«n*m§I4XUT, Bioassay 8s*HP L C 
10 +©*«*»fc«CTWa©*ttK:J:t). Stage 1 t Stage 2 0*«K*IC*S 
n**»*»*«r* (Lucas (Pharm. Res. , 15(4), 562-569(1998)) 

*«B&<D«ft 119(10)752-762(1999)#m)o fc*. tt^(DaSi#H 

^^'✓a^ Stage 2 (!l(D75^/a >T?Htt*n*a«tt*ft« 
f§tt6.4MmaTC**.) «*• Jl©Stagfi2KaibiaJRSn*«« 

15 ^©MM*»te*«* (^J^^t^^* FineParticles Fraction) 

#e>nfe stagez mmntc.m?m 

frCDMimm (Stagel Stage2 : TStagel 

20 +stage2jfcfeV^.)T?fflofc«*W^^W^ (Fine Particles Fraction (%)) 

- (Copley m UK) *JBV>*»*. 60L/min, SP*> IL/sec 

TRW*. 
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5 fc»lR&# 1 1 flDf*Vifc»P 1 2 tP±m# 1 3 (DflWcPtffiP 1 4 fc*SR>t6 

n, tmo 1 4 »§w 5 (D^immm 3 ©a^fctefcsnfctaap 1 5 \m 
^d-# i o rt©«»«iitwp 1 4#> e>smw» s *acT*« i rtfctm 

8 fcttfta*, «» 1 ©Ptt 1 a 5 ^«L,Tffl»Mf« 
S®^T^M7 OtAD 6?i)^f tB$tl5. ^bT> ®.m% 0B#> fid© 

25 dCDijwaioftx^M xt^i a»wt*w» 2 0 m 1 , mmamm&to 5 

ml, «W3®?Li CM) ^1. 2mm, »t«Wti«W4©JLff (it 
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go. 3-1 Omm, $?£b<teO. 3~7mm, £D$?£L<teO. 5~5m 

io t«s««x«» 1 7 s*rr*#* 5 8 1. mm 1 6 

1 8 **rr*!R*ara 1 9 1 mms 1 9 «#» s ©«i 

15 1 7 1 ©fi^££5i®$it<5 0 

20 wtasns. 

t!2(7)^W»i^bbT©AP 1 8*6»asn5«k5fc«fe«ntv^. 

fcfc, M©l|iIOKX©aW»tt5~3 0 0L/», ff*b<»10-2 0 
0L /^ J;DffSb<ttlO-10 0L/^tSn«^ *»woaBft^ 

Omit:, »® 1 7 mMZmm 1 6 ©?L#£uIl«J I • 5 mm(«b 
fc*>©T!*3. iHUCkoT, If© 1 0©iAH Ti«« 2 P$ 
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^AP 6 7 jWRXP 1 8 1 9 fc, WtWl* 

5-3 0 0 L/*>©«Bfc*** H 3 ^Af 
/VfXHu ****#®fl«H»fc*ET, «ia5mll:> £«A 
Ml 7<WLff (It® ai.2mmC, «1 6<WLff (WD 



10 



15 



20 ^$tl^>o 

gBfAiOiAT/^X^Iti^»^^ T ^ 0 ^^^^ 
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5 (a) ^iW»T/HX«5M5lP 3 1 S^T»»WriifH. 
(b) »#«5©«SBIT*«. 36fcH7~10». ft* Stttt«ia*!RXx 

10 1 ftjRW *fc*©WS*2 0 2 2 &*H» 5 OWrtfcfrlSlfctf 

p-r«fe*KuKJwa2 0 fcKwsn*^ 1**2 3 #;i/*Ha&2 2 saw 

15 ^.TV^o 

«fcta wuip 2 5«$nfc/\^^>^2 6 fc, mbxnn 2 5 smbs 

T<5^2 7 Mijsnws. l2 7«/^y>^2 6tIk>y2 1At 

-rattan, *fc. §2 7rj«i©»»?»^^2 8»t^n 

20 TV^So 

25 5 ©SJMfctt? 9 3 3 tU »® 1 7 © 

g&3 3©nJWB»6^Wi:-^3 2©MID3 lfc«»TJMW3 4*9Kfc 
r&V>92 lOftWfcMWS 3«ft*a»!lfclcJ:D, /V*5»*2 11*1 
l;tm5MDM^W§. :©*D^toTAWif2 10>tt*# 
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WO 2004/054555 ^Bk 

5 *;vy-fWDa!2 414, *;Vy-SB2 2 tA*^* 2 1 oMftftMttam 

>y4ocT«Ban, a^*s 9©«ssh*2 7Ct>f4 lfcTawanr 

10 -a 2 2 S#-f H»2 3 ffl»^TB9aS.tf«5i*-**- 

*2 7*ffii-r&*©*©ffffl^*^ 7 ®^ aJC " e *^ i " r5 '' " rft43% - 11 
K-x8 2<oMiP8iwtxi-*. i«s*raTbfc«*w* 

20 a. S*. *2***4 2*lW6l/r'b&V». 

^2SAK4 2(4. «H»5ffl(ga«3 3C»A*4 2a*. Jf,S»34teSgA 
*4 2 b««W, «»6(DWW3 4fc^Xi;-X3 2«l»atl=: 
fcfcfcO, 3 2 i*A9t4 2 aRtX4 2 b iT^nSfeOT?* 

25 3 2 fcA93»if 2 1 iOlW=B«WMWB4 B » 

2*SAK54 2©-«44WM4 B«PtJMKWU Jg2«A*S4 2©«3 

Sfc. ■etSRWC. MIQ8lKBSMaL4 6*rr*«4 7*«»6 
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^61 ~ 

***** < & *> > 2 (DHgBtC»*^^^^^^^^ 

tt#tft*»ft^4 7 ©WHL4 6 ft3KB«lWC»*ft*** 

06 (a) Kl^T«K> ^5©^AW17©»17a« 
*9IKft 1 6 o«P 1 6 a J: 0 1» WWWIW* 2 fcffi^JW*. nftfc J; 

£fc % ^5©«l60»16a^Xai7 

■ 7 « 7 ttflU l/CA*5»*2 1 ©tBbAtlP 2 5ftB<!lfcC 
£0, *;V*M*2 2OTI#«*6nTA^>^2 l©WbXnP2 5*"C« 
*»1*P*1 a«fl:bT^2 2(3» 
15 H 80«lC*2 7ft«bTA^^2 10WbWlP2 5ftHC*- 

i©pm a»5©»^i^, «»5©wi«ai e-Rxf&m* 

©&3IP3 1*&«*5©»U»1 6 **bT«l - 

^bT^^^2^»i^^n. «nfc»«§wi e*® 

CTMlP3 1^5ft*©»aMf^^ n *- *2 7«adbT* 

2fcA*5»*2 l©fcBbA*lP 2 5STT!9l#**fc* W*-3 6 

^^^_ X 3 2©^§lP3 1^e>^l^^^^ # ^ T!b ^ « 

tt^bfcWWWM^ 2 <Dft^<D$wnmt# 3 0 tc^Ti^n*. 

fc*3, M3fibfc±5 \Z.m<D 1 m©mX©^»»*51S 5-3 0 0 L/#© 
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5mmt ft^imi eons mm 5mm«n^ni»bfcfe©T? 
^4 8©iii^iw^i 8 oarx?»*. 

15 2 2 £*tffi 5 ©ttl^^W*^^ 2 2 »A 



20 



25 



«^iAiA^^U^V-A^?> LipofectAMINE2000 (Invitrogen 
*tfi) 72/*gfc^9X5yHI»AT!**pBGPP-C2 (Clontech *LiS) 24|iS&*M& 
#*ire&5 0PTI-MEM I Reduced Serum Medium (Invitrogen *fcSL-f— 

1200*1 fcffifrU WWB^bT, M^^METTm^ 
#«W*S*fc. ^^^^^W»#^^^^(Dynamic 
Light Scattering Spectrophotometer, ELS-8000, **** (*> »T?W£bfc. 

(5mg/ml) 400 Ml fe*»bfc**» ««<M8"> 1 0*fc**l*n 
Uflfttfc CftMt: 1 0). «««« (LYOVACGT-4, LEYB0LD 



• PCT/JP2003/015931 

2 omi «t#MP-#io^. msmmi* m$m \z.mmv 
5 g&wj2 omi sKx^m^e^sw^A-rseifcKi^D <£$sa* 

10 Process Instrument, Inc ft §3, USA, R.f.Niven:Pharmaceutical Technology, 
72-78(1993)) (fflfe&ft* Breath Rate : 6 OL/min, Breath Volume : lL,7#"fe 
9V-5/a>: 19) S»|LfcttS»*tr (XT Dlf-f if- : Amherst Process 
Instrument, IncltSi, USA> R.W.Niven:Pharmaceutical Technology, 72-78(1993)) 

15 sp^fifg Um±SD) Mtt+Kl^WmTTfiFW-SSt^ft 
nrcW?<D&i*tl^28m'% Um±SD) fcftlfc^T. 



<ftl> 








20 


(Atm) 


(AimiSD, MMAD) 


LipofectAMINE2000+ 


0.827 


0.186 1.726±1.491 


PEGFP-C2 + a-re/> 







25 



ft i K^-r-tste, jm$8c o. 186 

ftft 35m/sec Rr^UUSK) 40ml/sec T»4C*3ft®Wfc«fc D««bT,«[ 
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2WJS«T?«ffl bfc^XS y H DNA (PEGFP-C2) \ZiXXX, P53 

^mmmmmmmmmmwmB (cftr) m^^ftffl^^^ox, w 

12, ItMi 



10 



15 



^^^^^n^^U^V-A"^^?) LipofectAMINE2000(Invitrogen 
tfc»72/tg fc Oligo-RNA 10 jig(**W» & OPTI-MEM I Reduced Serum Medium 
(Invitrogen m-f-^WM^^®**^ O^K^W^ 

(Dynamic Light Scattering Spectrophotometer, ELS-8000, *itf <*> ^ 

fc«jWWUT*^fcL-n^5/>7lc»» (5mg/ml) 400 /zl ftVtfl&*» OR®* 
18mm) (10*) K***ainU MW^^I^fc GfcW! 2). *fcJt 
mmtVX, ±taL-O^'»7K«U^TT ! ^h^>40(D7KM (5mg/ml) 
400/ilftffi^T, »tTl^™im (10*) ft*«bfc (JtKWD 
#*Ol»ftffl««aWS«» (LYOVACGT-4, LBYBOLDttS© ftfflWT 

mm^mnmvr^ imm<ommi*mjw (mom*-*) 

^SMftStfMWtiW 3 ©JLSft * 1. 2mm, ©?L^ft * 1. 8mm 

\zm^rz.mmm(Dmmmm.^u x (&$m®2 omi s«6t;*md- 

25 *G»« 2 2 0ml SftXf/H 

5#^fc*Xr* C3!«afflB»3 5i/secRtfffi«M»4 Oml/sec 

n^»U<h^lCXTn^U-^-(Amherst Process Instrument, InctUB, 
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10 



USA) (38£&fr Breath Rate : 60L/min, Breath Volume : 1L, fa 
>:19) &g«bfc^^tr(xTP^if-: Amherst Process Instrument, Inc 

m usa) *ffl^T®jRu i»^$n^^©«K»***sbT, -n^ 

SSftA^W^PS (/xm±SD) gr^ffiUfc. 

40ml/sec^C^^«*i^^<^m^ ^WWttTffftWfe 

mm® mmm2, mmi) ©awte* ms^u^mM^ntc.m- 

©£»*3W5SffS (J^m+SD) ^2\Z^to 



15 



20 




LipofectAMINE2000 
+01igo-RNA + of» 
J&WJD LiofectAMINE2000 1.19 
+01igo-RNA+f **V5>40 



1.633±1.496 



mz ^xo\z, jtt^HBc o.i65 sst^^^aasft*^*-^ <«^ 2) 

X^Xh^mSm 35m/sec Rtf*S»»*» 40ml/sec 

WlfctfbT, ^^t^0.002 ^^-T»*^^^^-^ <^WJD 
3-5, it»J2 



25 



SuperfectCQiagenttWSeOMgfc. Oligo-RNA W8W ^g (MM 3, Jfc 
30 «M2) *fctt^^5yHWAT**pEGFM» (Clontech^) 24^g (M 
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4, 5) ft, OPTI-MEM 1200^1 (GibcoBRLtt» WtlWJBIttl^* 
ZL ©m^^^M^^^fe^^Sl^^^^ 0)ynami c Light 
Scattering Spectrophotometer, ELS-8000, (*> W 

^-EWf • fea^0B^*«3eW (Laser Diffraction/Scattering Particle 
5 Size Analyzer, SALD-3000J, («0 fcHVvrafibfc. 

UVX^tc L-cK 3/ (5mg/ml) 400 * 1 Cite* 18mm) 

mmmS, 4), ^fc«?UI^«« (5mg/ml) 400^1 SVtflfc** (Wff 
<f>18mm) (£%fl5) («tt«^*10*) Kl**WnU «*S«E»fflW»* 
10 »Ufe 0 SfcH*WfcUC, ^30^V>«i*»it^W 
b7> 40 (5mg/ml) 400^1 ftfflV^ R»tlbTaaSft»ffltt» 

(10*) 0*8032) 

MftUmMi (LYOVACGT-4, LBTBQLDW *WVtWS(»*fT 

*rr * 3 * 1 • 2mm ^ ^ m ^ 4 ® M * * 1 ' 8mm 

^lOSW. 3WilBflftWl^ BUM) KSfr^fc- 

20 sWXfrB^^W^** OWWBBS 5«/secXtf3£U»» 
4 Oml/secT^C^^W^##)^^^^*^^^^^^ W1 

$nfc 0 nnft**«lfcn«CXTD^«J-^-0iAer5t Process 
Instrument, IncttS. USA) Breath Rate : 60L/min, Breath Volume : 

25 1L r^«W3/ 3 >:19) «»»l/fctt9E»*«- (XT DIM if- : Amherst 
Process Instrument, IncttM. USA) fcflVVTIBttU »^n^^ 
»*ft««UT, cn^63!«jW««B Um±SD) 
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^©S^j^W^&^S Um±SD) £r^3K3t*o 





(Mm) 




(/im±SD, MMAD) 


3) Superfect+01igo-RNA+n^» 

4) Superfect+pEGFP-C2+0f» 


11.12 
3.74 


0.225 
0.189 


1. 578±1.403 
1.646±1.420 


5) Superfect+pEGFP-C2+?Ui 


3. 74 


0.080 


2.848+1.837 


2) Super fect+Oligo-RNA 
+7 tX>5> 40 


11.12 


0.003 





10 



15 



«3fc5*«Sfc* JftaBB# 0.080~0.225, TOfr-feflHHfift 0. 080 BJifc 

20 ( - «WJWtt» ^ 1 1 5 * a > £ 

MDlibW^ft^ot^, «S»«*» 35m/sec Rt*S»«E*» 

30 ^ffl^»^AvXT-A^3ifflT^, ^iaffl»«^«^IttT?**-^** 
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TfcCDTfcSo «aMTC!OTUfc^XSyl«TO (PEGFP-C2) fctt* 

T, ffi»fftt^P&3 (M*fc»B> (CFTR) 
«^ (Mtt*IMK:3iWa> I^Wutfc^T, iS»}I<fcoTM 

5 01 igo-RNAteRNAi(RNA inter f erance) O-OT?, RNAi 2 

mmoimmzhmm vitrei 

^^mxm^^fy F U ^-fl^FC** Super feet (Qiagen&g© 360 ug t 
Oligo-RNA tfdftH&fi) OPTI-MEM 1200 Ml (GibcoBRL %«) #fi£TT? 

15 H0f • W^ttfl^^WJeM (Laser Diffraction/Scattering Particle Size 
Analyzer, SALD-3000J, OMO SfflViTlWUfe. Jfcfc* £C03g 

-&#«TWW»100/il ft,W««bT*V^WXiJ >£ffi*fttt(2. 5mg/ml) 
400 jul &V*n&&* (Bi#<f>18mm) (10*) teSsttlU aasft*ffliw&iwit 

Ufco WHSKWI (LYOVACGT-4, LEYBOLDftM) &JSV>T*«tt* 

«g&Mfm 3 <D?L^£ * 1 • 2mm, #ffi« 4 <D?L#£ * 1 . taimfcttttbfc 

mm<onm*^rMx ew«»2 omi ft#w&T#*^n-#i ot* 
25 -r^o gtdftttttMi, bimo K^arufc. 
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mm e ammmmaw** qsmm 2 0 m 1 s^Ax/vr 

6*»rtK:*A-r*ci2:fc«kt) (^»«^ 3 5 111/860 4 0 

ml/sec T?feC*asa«»*f*^). 

*lfc. EL*lfc**« 1 fcRI*te:xTn^U-^-CAiiherst Process 
Instrument, incm USA) Breath Rate : 60L/min, Breath Volume : 

1L,T^^W— >a>:19) «*Ufc«EaE»*W- (XT nif^if- : Amherst 
Process Instrument, Inc tbS. USA) *«^T0«U «mtan**eWtt 
ft»#t«SUT, cn^e>^^#¥^m : ?^ (Mm±SD) fcWHUfc. 

4 ic^i" o 

<^4> 



(Mm ) (/*a±SD, MMAD) 



20 



25 




W^ftfeoTfe, ^^^10.275 ^-r^*^^^^^ <*» 
ftjft^r-^) HggBftfttt 35m/sec &tf3gti«KJ 40ml/sec 

&.§.j&t*JfBT? & 5 £ 2: £r^% 
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^>e/o.U> (Recombinant Human Insulin crystal, BiobrasftSi Brazil, jt 
: 26. 4U/mg) (£SM 7 TteO. 2mg, mm 8 Tit 1 mg) &WWmc&m 

«l^»(LaserDiffraction/ScatteringParticleSizeAnalyzer,SALD-3000J, 

oho mwmmw *«vvr»jeu&. 

c<Dmm&«S GBft* 18mm) fc*9*U W^^ii (LYOVAC GT-4, 
10 LEYBOLD *t») *ffl^TSWBtt»bfc. #&nfc^*«©««6««^* ( ^ 

1 6 ^ i. 99b fctftth b fc g s®: am^;^*® Ax/ ^ x mmmmm 3 , 
i3#i) tsarbfc. zLti*mtoxy<o< <copieyt» u*> 

15 «k 0 (3«tt^^-*fca«83afl0IQ 95m/sec Rtfffiftftfttt 295ml/sec T£C 
^fij^ (%) *ft5lcjST. 



20 



25 







(Aim) 


ift1g&& ^»TSiJ^ (%) 


7) ^f»a>J> 0. 2mg+n^» 0. lmg 
+7)W Z> 0. 042mg (pH6.5) 

8) ^»a'J> 1 mg+7x-JVT7-> 0. 6mg 
+7M'->0.11mg (pH6.4) 


0.52 
0. 63 


0.292 95.395 
0. 238 57. 9% 




iJ£8toWa:< 0. 238 SSt^ttSB^l 



30 *U b^feW^^^bfc^»^WJ^W^-^^^^o 
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WO 2004/054555 

9~1 1 



20 



-f y-y =l U> (Recombinant Human Insulin crystal, Biobrasfttg, Brazil, J£ 
flHt : 26. 4U/mg) lngS«D«7K«F»rC»»b/t««t, 7x^V77^>0. 5mg£*t 

(Laser Diffraction/Scattering Particle Size Analyzer, SALD-3000J, «*) 
ifcfc, Z-OWmmt®^ (f^cp 18mm) «^f$M (LYOVAC GT-4, 

io leybold *ffl^T*Bft»bfc, #&nfc#^«®a»s««wa** (* 

S^KLfc^SI (Bi#(f>18mm) S»lt}«£>?L#£ <f> 1 . 2mm, m&W$&V> 
1.8mm ^tHxfd««M^«*^AxAVX (ffiMW92 0ml* 

15 (Copley a& UK) fc«fcO (^«fc»er-^K:^aK» 35m/sec Rtfgjtitt 



25 



(/im) 






9) VWj lmg+7x^JVT7-> 0. 5mg 


3.10 


0.39 


69.3 


(pH 6. 0) 




0.39 


75.1 


10) 4»i>)> 1 mg+7x-)V77-> 0. 5mg 


0. 55 


(pH 6. 4) 




0. 36 


72.0 


11) 0'>a>)> 1 mg+7i-)V77-> 0. 5mg 


0.61 


(pH 6. 6) 









* 6 (ctkT ck o \z, wmb^A: < t> 0. 36 
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72 

mttSMl 2 — 13 

-f >z/=lV XRecombinant Human Insulin crystal, Biobrasfr^i, Brazil, it 
fiH4 : 26. 4U/mg) 0. lmg£Jtm*^^^^^<^ * 7 

^^CDmM^W^^^^—tf-®^ • «ca^2K!fi^*jHi3^K« (Laser 
Diffraction/Scattreing Particle Size Analyzer, SALD-3000K (ft) ftttttffs 

io mz, towi«ft*n*tiif» 0R«*itaO Ki3te*u, 

(LYOVACGT-4, LEYBOLDftSD SfflV^TJWSftflfebfc- # & n&#f&*#<&&*£ 

imam*-*) \z^x. mm^nmvft. ?wc, #t&** 
mffim^*J5&^fc&& mmnm) *, »® 17 <wl«* 
1. 99mm, g^im ie * i. 99« ^zmrnvr^^^mwrn^m^M 

X Odttf*3, H3) *WIUfe. nn*fflVW-fW>U>^- (Copley 
mUK) 0 (^^^-^^^^ra95m/sec 295ml/sec 



25 





(Aim) 






12) 'PS'i'J} 0. lmg+Df»V-A* ')> 0. 5mg 


0.54 


0.115 


68.7 


(pH 6.4) 








13) 4>->a 1 )> 0. lmg+ltf*>JW\* l J> 1. 5mg 


0. 67 


0.051 


58.9 


(pH 6. 5) 









^7 Kl^f «k5Kl, i»^>^< th 0.051 **?-^^**Sft*tt 
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mmm 1 4 

^>^U> (Recombinant Human Insulin crystal, Biobrasftti, Brazil, 

m& ■ 26. 4u/mg)o. \w*uwmmx~®mhrc7mmt, a-u >o. sw*m 
mmzmmvrcmm^mm\zmmv, cms saau imw^r v u aic* 0 , 
P H*6.5te«atr*^ iw^ww^s^ 

(LaserDiffraction/ScatteringParticleSizeAnalyzer, SALD-3000J, CttO 
ft*»fE?r«> ftffl^T««eUfc. JKOSWWftft«» (im<f>18mm) fc 

*KU WKHimMI (LYOVACGT-4, LEYBOLD*t®D ft«V>T«««&*bfc. 

&fc> ^^5BS««ia^ft^^fc«» (SH#*18mm) ft, 

17 ©?L#ft * 1. 99mm, RSIttPS 16 £>?L^ft <f> 1. 99mm fc«thUfceB«X 
SW*iAr;KX GttKMlS, 0 3) ftSg*bfc. 

^lm/secW^Si£*^nml/secCD^Wft##b, £C£»Wft, 5 s 
;^^&,AXWHE5 s ;V"C**XTO^U-^--CAriierst Process Instrument, 
Inc. *h USA ; : Breath rate lL/min, Breath Volume 0. 1L) ft^»U 

fcxynif-flf— (Amherst Process Instrument, Inc. *t USA) \ZJM3£&MV 

apreiKfe u±sd) ft^mbfe. 



10 



<3I8> 






(am±SD, MMAD) 


14M»a'J>0. lmg+A*'J>0. 5mg 


0.57 


0. 221 1.875±1. 384 
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-f>->n-U>(Recombinaiit Human Insulin crystal, BiobrasfrM, Brazil.it 
^ : 26. 4U/mg) (lmg, 2mg), >fc*9 lc»rr«»»«n 

^S^Itt^B*^^ °- 2ml tlWU ^nS«»<W«*18miD) 
fc*S*U (LYOVACGT-4, LEYBOLD %hS=D &ffl^T«tt««Ufc. 

&§smXffiS& 17 ©?L^£<M.99inin,$^l« 16 O^L^S* 1.99mm fclSfrb 

n^TO-fM>^^- (Copley^ UK) fc<fcD <m&&ter-tt 
&nmm® 95m/sec Rtggtittti 295ml/sec t?4C5a»WI^)«*«» 

£3*9 Kiwi". 

<^9> - 



25 



#1) f»a'J> lmg 


0.159 


75.0 


# 2) f»afl> lmg + tW» 1- 4mg 


0.145 


80.7 


#3) 4»i'Mmg + A''J>1.0mg 


0.110 


79.4 


#4) <f>ya'J>2mg 


0.177 


42.4 


#5) -f»a'J>2mg + Df»1.4mg 


0.137 


65.1 
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^f>$/3.U> (Recombinant Human Insulin crystal, BiobrasM, Brazil, Jt 
^:26.4U/mg)lmg^7^1-#W^ O.Bng) ftWe*U«fc«rt9-l* 
*WcTfl«»bT 0. SnlttMU £n&«» (M^l&nn) fcifc«U W$ 
5 ^i£M£ (LYOVACGT-4, LEYBOLD %LSO ftJBV>T**W£*l'fc. #&nfc#»* 

#6n^l^*W«WB^*^^ 3 ^^ (MI<M8mm) 2S»ftl*» 
3 0?L«£ * 1 • 2mm, ftttftK 4 <D?L#£ 0 1 . 8mm icKW Ufc*a«S£»ta*!R 
Ax/Vf X <ffi»» 20ml mT?*MO-#ftff5 : ftffittftft 1 . H 1 

fc^SBSSBB 35m/sec Rtfgftfflftti 40ml/sec ©$111^^ £ 
D£»i^£> fMX^^ AXWf^x;VTf**XTn^U-^- (Amherst 
Process Instrument, Inc. & USA; :Breath rate 60L/min, Breath Volume 
ID ftS»l/fc3ttflE»*W- (XTniMlf-: Amherst Process Instrument, Inc. 
15 ft, USA, R. 1?. Niven : Pharmaceutical Technology, 72-78(1993)) (:» 

WEtfS (m±sd) Mi^fc, 

Ki 7<WLff*1.99m ^«©7L#(f)1.99mm^thUfegH®AM^»* 
-f >fc!>3>*- (Copley » UK) KM 95m/sec 

/v_o 

25 (Mm±sD) wammiFms <%> §sio^t. 
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<^1 0> 

(Mm±SD, MMAD) (%) 

#6) + Wto 0.124 

5 #7) <f»a')> + 0.250 

#8) iV^Tj + A*'J> 0.124 

#9) >f»aU> + 7i-JV77-> 0.204 

#10) <f»a'J> + D-7>'f-jy 0.160 

10 &m imffitetr--*') \^sm^Sm 35m/sec RZJ^SK*$J 40ml/sec 
ffijWW*fc»S!»3*«« 95m/sec Rt^B» 295ml/sec 

^*T«&ldS^^fcSnfc. b#*>, £M3£&£J 95m/sec 
* 295ml/sec Tli;5»Mtfft$nfe&fOMW 5 ^ P D > 
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1.759±1.425 71.1 

1.954±1.454 74.1 

2.007±1.438 72.1 

1.872±1.477 62.0 

2.239 + 1.435 61.2 
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(Fine Particle Fraction) WPtSL< £*> 1 0 XfiUTfctK 3 5fc#»E©« 
B»#ffl|g^*^^7,xA^J:n^^» J fSiJ'&S 2 0 %UUi, 2 5 % 

6153224 ^cfc^xh, «© r^-r/^^-*^m©^< wrmzitm 

|$nW5. WBB 2001-151673 ■IHHIfcfcVvr'b, HRWfe«Xffl*9* 

XfAlt ^(Dm.m^mm\^X)%m^m^Jmm^ (Fine Particle 
10 Fraction) H i^f § *Ttffi^4^XfAT^5 1 

xMrnmo^tmrnzW-mwrn^m^mm^^tm^^mmmx^ o , 
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j£z.x\ imm(Dmm^^cKffn^7,u, ±.m<»&o\z, g»&#flrr*# 
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5 (i) mfc0tr-*F^n*nrr&s 

(iii)4>&<£fclm/sec (DQfm&MPP^ £tb 1 7ml/sec 
ft: 

(i) tm^o^-^mm^r^ 

(ii) 0. 0 5K±OJS««Kfc**TS, Rtf 

15 (i i i) < £ & 1 m/sec <D^uE^&OT>& < <h 1 7 ml/sec <D£^*£ 

20 £5gAU 

25 5. ^N^XtLTTfB (A) (B) fclB^coK^^iRXx/t-fX* 
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(b) ^^^#^*^T^$n^^^m^^«^b, #e>n 

6 . ( 1 ) iB^^^#^^T^tP|fi^^^^bT^MbT^«>> T 
20 &*H£ : 

(i) ^p^oer-^tt^tB&^rrs* 

(ii) J0l«tg8o&<O. 0 5EU:T?(&5* RUS 

(iii) 4>fo<£*>lm/sec <DQ§m&mPJ>f3i< 1 7 ml/sec (D^^fe* 

25 femmttrm&w 1 o %r±©»i^^^^ : 
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5 9. rA^XtUT, TIB 

mmm^ftmt&mmis. mm^m&m^mz^xwm^mm%m^m^x 
mm^mz^^mm-r^ ztiz&v, mm^.m.(DmmxmmmB^mmm 

20 tuiB^^^T^p^^MiBti-^^^^JbfcTOT, mkmvmmxm 

m\z<k ^ xm^wmmmm^m^ ut> # zntzm^*mm& mm 
^m^x^xn^mm^^^\zm^vtcct^WLtir^mm^m<D^ 

25 im^A^UT, 

10. IB^^^^^^T^m^^&^^l-T^bTfJ:^, TIB 
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